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SUMMARY
Introduction: Previous reports have indicated that 
open angle glaucoma is a major problem in the Upper 
East region of Ghana.  Such reports have shown high 
prevalence among young patients under the age of 
40years.  None has given enough details on the burden, 
pattern of distribution and extent of changes in the op-
tic nerve head and intraocular pressures.  This study 
aims at addressing these issues in order to highlight the 
situation.
Methods: Retrospective case series involving review 
of clinical records of all first-time attendants diagnosed 
with glaucoma at the Bawku Hospital between October 
2003 and December 2005.  Case definitions and diag-
nostic criteria were made to conform as much as possi-
ble to the ISGEO and EGS recommendations.  Data 
analysis was done using the Epi-Info software.
Results: Records of 891 eyes of 446 patients were re-
viewed.  Median age was 56 years with 23.6% below 
40 years.  POAG was diagnosed in 98.4% with 8.3% 
manifesting the NTG variant.  One third (34.1%) of all 
the patients reported bilaterally blind while half were 
uniocularly blind.  Nearly a third (70.2%) had 
CDRs>0.8 while more than half (54.9%) had CDRs 
measured at unity. Males were twice as many as fe-
males (65.5% and 34.5% respectively) but blindness 
sequelae among the latter was twice as much and this 
was statistically significant (p=0.0008;chi2 test)
Conclusion: late presentation of open angle glaucoma 
cases is a major problem in this part of Ghana.  We 
recommend a more aggressive approach to tackle the 
disease and reduce its blindness sequelae.
Keywords: applanation, cupping, glaucoma, goniosco-
py, tonometry
INTRODUCTION
Glaucoma ranks globally as the second most important 
cause of blindness, surpassed only by cataract.  In 
1996, Harry Quigley projected that by 2000, the num-
ber of people affected by the disease worldwide would 
reach 66.8 million with nearly equal proportions of 
open angle and angle closure variants; globally, ap-
proximately 6.7 million people were estimated as blind 
from glaucoma.1 this figure is currently projected to 
reach 79.6 million by the year 2020 with bilateral 
blindness burden of 11.2 million resulting from both 
open angle and closed angle glaucomas alone.1 In Gha-
na and indeed in most developing countries, it is the 
leading cause of irreversible blindness, and current 
reports show that the open angle form of the disease 
affects some 8.5% of people aged 40 years and above 
and 7.7% of those 30 years and above.2  These findings 
are among the highest in the world and only compara-
ble to those estimated in the St. Lucia and the Barbados 
Eye Studies.3,4 In addition, previous studies have re-
ported that between 22 and 26 percent of all patients 
operated for glaucoma at the Bawku Hospital in north-
eastern Ghana are below the age of 40 years.6-8 How-
ever, despite these disturbing figures there is currently 
no nation-wide program to tackle the disease in the 
country. The study aims at determining the burden and 
presentation patterns of primary open angle glaucoma, 
using hospital-based data to highlight the need to de-
velop nationwide intervention strategies to tackle the 
disease.
MATERIAL AND METHODS
Study Design: This is a retrospective case series in-
volving a review of the clinical records of all first-time 
attendants diagnosed with glaucoma at the Bawku 
Hospital between October 2003 and December 2005. 
Information collected included basic demographic data, 
measured intraocular pressures, anterior chamber angle 
configuration and optic disc measurements.  In line 
with the ‘Opportunistic Glaucoma Screening Policy’ of 
the hospital, all patients above the age of 15 years had 
glaucoma evaluation.  Where indicated, (positive fami-
ly history, history of chronic steroid use) patients 
younger than 15 also underwent screening.
Outcome Measures
The principal outcome measure, Glaucoma, was diag-
nosed using a two-stepped approach.  
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Initial screening phase was undertaken by experienced 
ophthalmic nurses using specific criteria for suspect 
glaucoma.  These criteria included: intraocular pressure 
(IOP)>21, vertical cup to disc ration (vCDR)>0.3 and 
the presence of a relative afferent papillary defect 
(RAPD), either in combination or in single presenta-
tions all suspected cases were referred for further eval-
uation by the ophthalmologist who then performed 
applanation tonometry, gonioscopy and stereoscopic
disc assessment.  Visual fields evaluation was done 
using the Friedmann field Analyzer.
Definitions and Diagnosis Criteria
In this study, glaucoma case was defined to conform, 
as much as possible to the recommendations of the 
Working Group for Defining Glaucomas in Prevalence 
Studies (International Society of Geographical and 
Epidemiological Ophthalmology [ISGEO]).  In specific 
cases of Gluacoma Suspects, the European Glaucoma 
Study (EGS) Guidelines were used and these two sys-
tems were complimentary.  Simplified version of the 
ISGEO categorizations are shown in Box 1.   
Category Structural Abnormality Visual Fields 
Abnormality
1 Eyes with a CDR or CDR 
asymmetry ≥97.5th per-
centile for the normal 
population, or NRR width 
reduced to ≤0.1CDR (be-
tween 11 to 1 o’clock or 5 
to 7 o’clock).
Present
2 Advanced structural dam-
age with CDR or CDR 
asymmetry ≥99.5th per-
centile for the normal 
population
Not proven 
3 Optic disc not seen but 
visual acuity <3/60 and 
IOP>99.5th percentile or 
visual acuity <3/60 with 
evidence of glaucoma 
filtering surgery or medi-
cal  records of glaucoma-
tous visual morbidity
Not possible
Box 1 ISGEO Categorizations used in Glaucoma prev-
alence studies
A Gluacoma patient herein was defined as a person 
who met any of the ISGEO categorizations in either 
one or both eyes.  In each case classification into open 
or closed angle type was based on recorded gonioscop-
ic findings.  Where gonioscopy was neither done nor 
recorded the case was taked as open angle glaucoma.
Normal Tension Glaucoma (NTG) on the other hand 
was defined as a case of open angle glaucoma in which 
the IOP was measured consistently below 22mmHg in 
the absence of ocular hypotensive medications.
Exclusion Criteria
Patients who had undergone cataract surgery or glau-
coma filtering procedures, or those already on glauco-
ma medication were excluded from this study.   Also 
excluded were patients with congenital glaucomas.
Standardization of the Age Structure
We were unable to capture the complete age structure 
of all new patients who attended the clinic.  However, 
since most of these patients were from the UER we 
elected to use the regions population structure to stand-
ardize that of the visiting glaucoma cohort.  To do this 
we applied the computed age structure of the popula-
tion of the UER in the Ghana 2000 Population and 
Housing Census Report to this cohort.  Using this 
structure we extracted the population of each of the 
nine age groups for which the glaucoma cases were 
distributed. Figure 1 shows the age-specific distribution 
of glaucoma among the visiting population.
Statistical Analysis
All the required information was entered onto a pre-
designed Microsoft Excel template and analysis done 
using the Epi Info Software (Revision 2, January 30 
2003 Centre for Disease Control and Prevention, At-
lanta Georgia).  Descriptive statistics were used to 
summarize the characteristics of the studied subjects.  
Ages of the patients were summarized using the mean, 
standard deviation and the median was also reported.  
Comparison of strength of associations was done using 
Chi2 test of significance.  All statistical tests were two-
sided with an alpha level of <0.05 considered statisti-
cally significant.
RESULTS
Distribution of Glaucoma Types
In all 446 records of patients (891 eyes) who had been 
diagnosed with open angle glaucoma and met the set of 
inclusion criteria were included in the study.  Nearly all 
the patients (98.4%) diagnosed with glaucoma in this 
referral centre had a primary form of the disease with 
77.8% presenting with the ‘classical’ open angle type 
(POAG).  Nearly one out of every ten persons (8.3%) 
seen was found to have the normal tension variant of 
POAG while 1.1% presented with a combination of 
NTG in one eye and POAG in the other.  All the sec-
ondary glaucomas were unilateral and made up of 
uvetic glaucoma (2), aphakic glaucoma (1) and 
phacolytic glaucoma (2).  Causes of glaucoma in two 
cases could not be identified (Table 1).
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Table 1 Distribution of glaucoma cases among sub-
types
Glaucoma Type Unilateral Bilateral Total
No % No % No %
POAG 16 3.6 331 74.2 347 77.8
POAG ‘Suspect’ - - 30 6.7 30 6.7
NTG - - 37 8.3 37 8.3
NTG ‘Suspect’ - - 20 4.5 20 4.5
Mixed Presenta-
tions
- - 5 1.1 5 1.1
Secondary Glau-
coma
7 1.7 - - 7 1.7
Total 23 5.3 423 94.8 446 100
POAG: Primary Open Angle Glaucoma
NTG: Normal Tension Glaucoma
Glaucoma and Blindness
About one third, 34.1% (n=152) of the patients were 
bilaterally blind (defined as best corrected visual acuity 
<3/60 in the better eye) at presentation while approxi-
mately half were uniocularly blind.  The right eye was 
recorded blind in 51.3% of cases and the left eye in 
52.2% cases at presentation.  This difference was not 
statistically significant. (p=0.84 chi2 test).
Age and Sex Distribution
The mean age of the studied population was 53.2 years 
(median of 56) and a standard deviation of 16.3.  The 
youngest patient was 9 years and the oldest 87.  About 
a quarter (23.6%) of subjects identified with glaucoma 
were below the age of 40years.  There were nearly 
twice as many males (n=292[65.5%]) diagnosed with 
glaucoma compared to females (n=154 [34.5%].  There 
were, however, twice the risk of women becoming 
blind from glaucoma than men, and this association 
was statistically significant (p-value=0.0008; odds Ra-
tion 2.04; 95%CI 1.36-7.07).  Table 2 shows the age 
and sex distribution patterns of the subjects studied.





No. % No % No %
1-20 11 3.7 8 5.2 19 4.3
21-40 60 20.5 24 15.7 84 18.8
41-60 118 40.3 66 43.1 184 41.3
61-80 102 34.9 54 35.3 156 35.0
>80 2 0.68 1 0.65 3 0.67
All ages 293 100 153 100 446 100
Glaucoma pattern and age structure
The prevalence of glaucoma increased exponentially 
from the age of nine years peaking between the ages of 
51 and 60 years (24.7%) and tapering off thereafter.  
Using the standardized age distribution similar trend 
was observed with peak incidence between the ages of 
60 and 69 years.  Prevalence among patients aged 40 
years and above was computed at 5.1% and that of 
patients aged 30 years and above at 4.0%. Figure 1 
shows the prevalence pattern among the various age 
groups.
Figure 2 Distribution of Cup to Disc Ratios across the 
study population 
Glaucomatous Optic Disc Abnormalities
More than seventy percent (70.2%) eyes had cup to 
disc ratio greater than 0.8 while 54.9% had a CDR of 1.
Chart 2 shows the distribution patterns.
Intraocular Pressure
The arithmetic mean Goldman IOP for the right eye 
was measured at 34.7 mm Hg (SD=10.9) with a range 
of 10.0-68 mmHg.  That of the left eye was measured 
at 35.0 mmHg (SD=10.9) with a range of 4.5-
69mmHg.  In addition 59.8% of measured IOPs in the 
right eye were above 40mmHg while 60.1% measured 
in the left eye were above same.
When the POAG cases were analyzed separately, mean 
IOP for the right eye was 39.4mmHg (SD=6.9) with a 
range of 22.4 to 68.0mmHg while that of the left eye 
was 39.7mmHg (SD=6.7) with a range of 22.4 to 
69.0mmHg. with the two eyes put together, the mean 
Goldmann IOP for (all the eyes was 39.5mmHg with 
Standard Deviation of 6.9mmHg.  The relationship 
between high intraocular pressure (IOP>30mmHg) and 
end stage disc excavation (vCDR=1.0) was found to be 
statistically significant (p=0.0001; 95% CL: 0.09-0.17). 
Figure 3 shows the distribution patterns of the meas-
ured IOPs in both eyes (n=681 eyes).
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Figure 3 Distribution of Intraocular Pressures in eyes 
diagnosed with POAG
DISCUSSION
The manifestation of glaucoma in Black populations is 
different from that in Caucasians: predominantly open 
angle in nature, early onset, high IOP at the time of 
presentation and relatively more aggressive course 
leading to early blindness.  Lack of glaucoma aware-
ness and education as well as poor access to care is 
largely responsible for the high blindness sequelae.  In 
this study 34.1% of the patients were bilaterally blind 
at presentation, between 51.3 and 52.2% were blind in 
one eye while 69.7% had vertical CDR>0.8.  These 
findings are similar to others reported in Black African 
population’s elsewhere.  In   a hospital-based study in 
Nigeria 53% of eyes treated for glaucoma were blind at
the time of first presentation while 63% had vertical 
CDR greater than 0.8 in the better eye.  In a similar 
study in Tanzania, 29% of patients were diagnosed 
blind at presentation while 70% had vertical CDR 
greater than 0.8 in the better eye.
The mean age of onset of POAG is usually lower in 
African populations than in Causcasians.  In this study 
the mean age of 53.2 years is similar to those reported 
in other hospital-based studies in Nigeria (52.7years), 
Cameroun (53.3 years) and Ethiopia (51.9 years).  The 
high prevalence of POAG among young patients in this 
population has also been reported in previous studies.  
The 23.6% prevalence measured in patients 40 years or 
younger is similar to those reported by Wormald and 
Foster (1991), Verrey et al (1991) 7 and Gyasi et al 
(006) in patients who underwent filtering procedures 
for glaucoma in the region.  These findings underscore 
the burden of disease in the region, and highlight the 
necessity of including patients younger than 30 in 
glaucoma screening programmes. 
Similar findings have been reported in an Ethiopian 
study in which 22% of the patients were reported to be 
40 years or younger with a peak incidence between the 
ages of 51 to 60 years.  This peak incidence is similar 
to that measured in our current study (51-60years 
group) and strikingly different from the seventh decade 
peak measured by Omoti et al in a Benin City study.  In 
our study the incidences tapered dramatically in the 7th
decade.  These variations may partly be explained by 
demographic and health care delivery system variations 
in the various settings.
The influence of gender on glaucoma has not been as 
straightforward as may be expected from the generally 
skewed elevation in IOP among women after 40years 
of age.  Results from different prevalence studies have 
not been conclusive in showing gender preponderance 
as some studies report male prevalence of POAG to be 
twice as high as females or vice versa, while others 
report no sex association at all.  Our findings parallel 
similar hospital-based studies in Nigeria and Ethiopia 
where rations of 2:1 in favour of men were measured. 
In a Tanzanian study this ration went as high as 2:6:1.  
In a population-based study in Southern Ghana, Ntim 
Amponsah et al (2004) found slight risk preponderance
towards males for advanced glaucoma; these were 
however not significant at both the invariant and multi-
variate levels.  The striking feature of this present
study, however, is that despite the higher preponder-
ance of male patients with POAG, the females were 
more than twice likely to become blind from the dis-
ease.  These findings probably reflect the socio-cultural 
aspects of male dominance in a many African societies 
where men control the family wealth and are more like-
ly to have the upper hand in assessing ‘pay –for-health’ 
care services.
Intraocular pressure remains the most significant risk 
factor for the glaucomas and indeed the only one that 
can currently be modulated.  The mean intraocular 
pressure among Ghanaians has been measured at 
14.41mmHg.  In this study 60% of eyes have IOPs 
measured 25 units above this normative Ghanaian, 
mean (above 40mmHg) and this is disturbing as it does 
not only give a poor indication of our glaucoma status 
but also a worrisome delay in seeking help.
The relationship between IOPs and the common path-
way to nerve damage in glaucoma is no longer a sub-
ject of dispute.  In a risk factor analysis on glaucoma-
tous eyes from the Akwapim South district of Ghana, 
the authors found a significant correlation between 
high IOPs and advanced glaucoma.  In this study ad-
vanced glaucoma was prosy-measured with ‘absolute’ 
disc excavation and similar relationships were also 
noted (p=0.0001; 95% cl:0.9-0.17) and these findings 
bring into sharp focus the need to develop a compre-
hensive, safe and effective IOP reduction intervention 
programme for one of the largest glaucoma burdens in 
the world.  
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How this should be done would however become 
clearer when the on-going Tema Eye Survey and the 
medical management of glaucoma studies are complet-
ed.
The high incidence of blindness from glaucomas in 
Ghana has been extensively discussed in Peter Egbert’s 
Paper.  The reasons are not only due to the aggressive 
nature of the disease and late presentation among Black 
patients but also the woefully inadequate number and 
distribution of ophthalmologists who can perform tra-
beculectomies (the most effective intervention) as a 
regular treatment option.  In a recently published mid-
Volta blindness prevalence study in Ghana, Guzek et al 
(2005) estimated that glaucoma accounted for a fifth 
(20.6%) of all causes of blindness.  In this report more 
than a third of the patients were bilaterally blind at 
presentation whilst more than  half uniocularly blind.  
The high incidence of absolute disc excavations (55%) 
only compounds the situation as many of these would 
have been measured blind had visual fields been in-
cluded in defining blindness.  As such the blindness 
estimates from this study represent an underestimation 
of the problem.
This study did not look at the effects of rural dwelling 
on the blinding sequelae of glaucoma nor did it look
into the possibility of other potentially blinding condi-
tions like onchocerciasis complicating the course of the 
glaucomas.  There are reports supporting the fact that 
glaucoma presentation is usually worse in rural people 
compared to urban folds in Ghana.  In one of such 
studies the author measured blindness in newly diag-
nosed glaucoma patients from rural areas to be worse 
than those from urban areas and this was attributed to 
local factors such as better access to health care among 
urban populations. In the Upper East region however, 
excellent eye care services have been available since 
1975 and this is evidenced in our recent reports on bar-
riers to cataract services uptake in which knowledge of 
eye care services was almost 100% among the re-
spondents.  It appears that more work, especially in 
glaucoma awareness creation, needs to be done.
There is also growing evidence supporting the associa-
tion between onchocerciasis and glaucoma.  In a re-
cently published works from Ghana, the authors re-
ported glaucoma subjects to have more than three times 
the odds of testing positive for onchocerciasis com-
pared to controls after adjusting for variables like age, 
sex and location ( OR, 3.50(95%CI 1.10 to 11.18).  
This study did not look into this phenomenon but given
the facts that the studied subjects lived in one of the 
major onchocerciasis zones in West Africa the need to 
have look into this cannot be over-emphasized espe-
cially in the light of high prevalence of blindness se-
quelae among the subjects.
Limitations
In this study we were unable to determine what propor-
tion of the large number of cases aged less than forty 
years are due to classical juvenile glaucomas and this 
needs to be looked at in further studies due to their 
more aggressive course and genetic implications.
This study most likely has underestimated the preva-
lence of glaucoma in the region as patients previously 
on glaucoma treatment were excluded.  This is sup-
ported by the slightly lower prevalence figures in this 
study compared to results from population based stud-
ies elsewhere in the country.  Perhaps similar popula-
tion-based surveys may throw more light onto the exact 
glaucoma prevalence situation in this part of Ghana.
Morbidity from POAG in this population appears to be 
very high.  The high prevalence among the economi-
cally productive age groups gives a course for concern 
and this situation is likely to be worse in many parts of  
Ghana as the Upper East region has much better eye 
care services than many other parts of the country.  It is 
therefore recommended that health care planners in the 
country develop a structured and effective control 
measures to reduce the high level of blindness from the 
glaucomas.  This is likely to be effective only when 
glaucoma is put on the National Vision 2020, the Right 
to Sight programmes and given the needed push.
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